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Description

BACKGROUND ART

1. Field of the Invention

[0001] The invention relates to an assembly with an
optical indicator placed in a side rear view mirror assem-
bly for a motor vehicle. More particularly, the invention
relates to an optical indicator that is mounted to shine
through the mirror glass of the side rear view mirror as-
sembly and is preferably used as alert signal and foriden-
tifying when an object is occupying the blind spot of the
motor vehicle.

2. Description of the Related Art

[0002] The driver of a motor vehicle must recognize
that objects such as other motor vehicles move with re-
spect to the motor vehicle being driven by the driver. As
such, the driver must constantly review his or her sur-
roundings to determine whether a desired path of travel
is not obstructed or, if taken, would cause a collision.
Tools thatassista driverin reviewing the space surround-
ing the motor vehicle include the rear view mirror and the
side rear view mirrors. These mirrors allow the driver to
review the surroundings generally disposed behind the
driver without the driver having to turn his or her head
more than a minimal amount. Locations commonly re-
ferred to as "blind spots" exist on either side of the motor
vehicle. These blind spots are spaces that are not visible
to the driver when the driver is looking in the mirrors and
viewing of these blind spots requires the driver to turn
his or her head to look to see if another motor vehicle of
some other object has entered the blind spots. To over-
come this problem, blind spot indicators have sensors
that identify when objects enter blind spots. These sen-
sors notify the driver that a blind spot is now being occu-
pied. Indicators in the art include light generators and
sound generators. Placement of these generators is crit-
ical asitis in the best interests of the driver to have these
located within the driver’s peripheral vision and in an area
where the driver frequently looks.

[0003] Optical indicators are used to arise attention of
the driver of a vehicle that a hazardous situation is rec-
ognized by automatic sensors. Blind spot detection is
one of these alert indications. There are other hazardous
situations that can be detected by sensors and indicated
with the alert indicator. Examples are a distance control,
surrounding monitoring, crash warning, temperature in-
dication and ice warning, status indications etc.

[0004] It is known form US6276821 to mount an indi-
cator behind a mirror glass to shine through the reflective
surface. In figure 44 of the prior art an example is shown,
that comprises a backing plate with an integrated device
thatcoversa LED and alight guide structure. The backing
plate is connected to the mirror glass and is adjustable
mounted in the mirror head.
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[0005] The prior art solution does not fulfill the need to
direct light to driver’s eyes in a sufficient way and to be
designed for an easy and cost efficient way.

SUMMARY OF THE INVENTION

[0006] A side rear view mirror assembly is used in con-
junction with a motor vehicle equipped with a blind spot
sensor designed to detect objects in blind spots of the
motor vehicle. The side rear view mirror assembly in-
cludes a base fixedly secured to the motor vehicle. A
mirror case is movably secured to the base. The mirror
case defines a housing and a mirror opening facing rear-
ward. A backing plate is operatively connected to the
mirror case facing rearward. The backing plate is mova-
ble with respect to the mirror case. A mirror glassiis fixedly
secured to the backing plate and movable therewith in a
manner allowing an operator of the motor vehicle to view
rearward of the motor vehicle. The side rear view mirror
assembly also includes a blind spot indicator fixedly se-
cured to the backing plate and in communication with the
blind spot sensor to receive signals from the blind spot
sensor and to indicate to the operator of the motor vehicle
when an object is in a blind spot of the motor vehicle.
The blind spot indicator is directed at the operator when
the operator moves the backing plate to adjust the mirror
glass. The indicator is integrated into the backing plate
and has a small height. The optical indicator is structured
with at least one light source and a light guide designed
as a wedge and forming a tray.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Advantages of the invention will be readily ap-
preciated as the same becomes better understood by
reference to the following detailed description when con-
sidered in connection with the accompanying drawings,
wherein:

Figure 1is a top view of amotor vehicle with a second
motor vehicle located in a blind spot of the first motor
vehicle;

Figure 2 is a perspective view of one typical embod-
iment in prior art

Figure 3 is a view of mirror glass and backing plate
with indication signs;

Figure 4 is a cross section of a first embodiment of
invention according Fig. 3

Figure 5 and 6 are top views of the first embodiment
of invention

Figure 7 and 8 show a second embodiment of inven-
tion
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Figure 9 and 10 show a third embodiment
Figure 11 shows an example of harness

Figures 12 to14 show different views of the inven-
tional light guide

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0008] Referring to Figure 1, a motor vehicle 10 is
shown driving along a road 12 that has a dashed line 14
indicating a boundary of a lane of the road 12. The motor
vehicle 10 is equipped with blind spot sensors 16, 18
disposed along each side 20, 22 of the motor vehicle 10.
The motor vehicle 10 is also equipped with two side rear
view mirror assemblies 24, 26 that extend out from each
of these sides 20, 22 respectively. The side rear view
mirror assemblies 24, 26 are used by an operator, graph-
ically represented by a circle 28 in Figure 1, to identify
things that are going on outside the motor vehicle 10
rearwardly thereof. The operator 28 will adjust the side
rear view mirror assemblies 24, 26 in a manner which
allows the operator 28 to be satisfied that as much of the
space rearward that can be viewed is being viewed by
the operator 28. While most, if not all, motor vehicles 10
are equipped with two side rear view mirror assemblies
24, 26, the remainder of the discussion will focus on the
side rear view mirror assembly 26 that is on the driver
side 22 of the motor vehicle 10. It will be appreciated by
those skilled in the art that the following discussion with
regard to the driver side rear view mirror assembly 26
applies equally to the passenger side rear view mirror
assembly 24.

[0009] When an operator 28 uses a side rear view mir-
ror assembly 26, it is typically adjusted such that the ori-
entation of the mirror includes a portion of the driver side
22 of the motor vehicle therein. The operator 28 does
this for purposes of orientation. As is shown in Figure 1,
the field of view for the side view mirror generally includes
an angle o. Disposed adjacent the field of view 29 that
is visible to the operator 28 is what is commonly referred
to as a blind spot 31 that extends generally through an
angle B. The operator 28 cannot see what is in the blind
spot 31, crosshatched in Figure 1 without turning the
head of the operator 28 in that direction. Said another
way, the operator 28 cannot see anything that is in the
blind spot 31 through angle B by looking in the side rear
view mirror assembly 26. It is the blind spot sensor 18
that determines whether an object 30, a motor vehicle
shown in Figure 1, is in the blind spot. If so, the blind spot
sensor 18 will transmit over the vehicle communication
system an appropriate signal to eventually indicate to the
operator 28 that an object does in fact exist in the blind
spot 31. It will be the operator’s decision as to whether
the operator 28 will turn his or her head to view the object
30 or to operate as if the object 30 continues to be in the
blind spot 31 and act accordingly with regard to the op-
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eration and direction of travel of the motor vehicle 10.
[0010] Referring to Figure 2, the side rear view mirror
assembly is generally indicated at 26. The perspective
of this Figure is from that of the operator 28 as the oper-
ator 28 looks into the side rear view mirror assembly 26
to see that which is rearward of the operator 28 and a
portion of the motor vehicle 10. Figure 2 includes a portion
of a door 32 and a window 34.

[0011] The side rear view mirror assembly includes a
base 38 that is fixedly secured to the motor vehicle 10
and, more specifically, the door 32 of the motor vehicle
10. The base 38 may or may not include a sail similar to
the one shown in Figure 2. The base 38 is secured to the
door 32 through known means. Depending on the design
of the base 38, the base 38 may include either a lower
rear wall 37 or an upper rear wall 39, or both.

[0012] The side rear view mirror assembly 26 also in-
cludes a mirror case 40 that is movably secured to the
base 38. The mirror case 40 is movable in that it may be
pivoted about the base 38 to allow the mirror case 40 to
move closer to the side 22 of the motor vehicle 10 when
situations require a narrower profile of motor vehicle 10.
The pivoting of the mirror case 40 also comes in handy
when the motor vehicle moves with respect to a fixed
object in close proximity therewith such that the mirror
case 40 is pushed in one direction or another due to the
relative tightness of the position at which the motor ve-
hicle 10 is operating.

[0013] The mirror case 40 defines a housing 42 and a
mirror opening 44. The mirror opening 44 faces rearward-
ly with respect to forward direction of the motor vehicle
10. The mirror case 40 may include additional openings
other than the mirror opening 44 for side markers, turn
signals, security lights, sensors or cameras and the like.
Otherwise, the mirror case 40 includes a housing 42 that
is aerodynamic and aesthetically similar to the general
design of the motor vehicle 10. The blind spot indicator
62 is positioned adjacent of the mirror glass or behind
the mirror glass. The blind spot indicator 62 includes a
light source 64 that is illuminated when the blind spot
sensor 18 senses the presence of the object 30 in the
blind spot of the motor vehicle 10.

[0014] Fig 3 shows a view on the front side of a glass
mirror and a view on top of a backing plate. The mirror
glass 54 is cut to fit into the mirror opening 44 of a rear
view mirror assembly. On the left outer side of the mirror
glass 54 a small icon 50 is engraved that shows the ISO
symbol of two vehicles in an overtaking position. Below
this symbol a circle 51 is visible, through which the light
of indicator shines in direction to operator 28. A backing
plate 52 is adapted to from mounting means 55 for an
actuator and openings to allow threading a harness.
[0015] Figure 4 shows a cross section of a mirror glass
with attached backing plate. The mirror glass 54 has a
front side 60 that is visible for the driver. On the front side
or in an alternative embodiment on the back side a re-
flective surface 56 reflects light in the visible spectrum.
The reflective material is normally a metal or an alloy that



5 EP 2 463 157 A1 6

is sputtered onto the glass substrate. For example chro-
mium is used to achieve a reflective surface. In the area
of the circle 51 reflective material is deleted totally or to
a defined remaining thickness by laser engraving. It is
possible to use a very thin remaining reflective surface
56 which appears semi-transparent to operator. Some
mirror glasses have additional color protective layers to
protect the reflective layer and to avoid semi transparent
appearance. These color layers must also be deleted for
the indicator light to shine though the mirror glass. If the
reflective layer is an interference layer only a part of the
material must be deleted to allow light to shine through.
[0016] The backing plate 52 is attached to the mirror
glass normally by a double side glue foil. The backing
plate forms an integrated mounting space 53 that hosts
the indicator light. The mounting space is formed to cover
at least a printed circuit board 57, a light source 64 and
a cover 58. The printed circuit board 57 is mounted on
the bottom of the mounting space 53 and the light source
in form of a LED is attached on the top of the printed
circuit board. The mounting space 53 forms shoulders
61 to be used as bearing face for the cover 58. The end
areas 63 of the cover fit into the space that is formed by
the shoulder 61 of the mounting space. The cover is
formed as a plate to close the mounting space and inte-
grated into the cover plate a light guiding pin 59 is formed
too. The light guiding pin is directed in direction to the
LED and inclined versus the vertical by an angle theta.
The angle theta allows a direction of light from the light
source 64 into the light guide pin 59 through the circle
opening 51 and the mirror glass 54 to driver’s eyes.
[0017] Figure 5showsaviewfromtop ontothe backing
plate 52. The mounting space 53 is surrounded by the
shoulder 61. The printed circuit board 57 is mounted to
the bottom of the mounting space 52 by mounting pins
or screws 11. Using mounting pins allows to integrate
them in the mounting space 53 during molding process.
The LED 64 is a top mounted LED. The mounting space
includes a connection area 65, that hosts a connector 66
or connector pins to contact the printed circuit board.
[0018] In Figure 6 the open mounting space 53 is
closed with the cover 58. The cover is glued to the shoul-
ders 61 of the mounting space. In another embodiment
the cover 58 is mounted with a seal that is formed on the
shoulders of the mounting space. The circle 51 shows
the position of the circle in the reflective surface. The light
guiding pin is directed from this circle position versus the
light source 64. In this embodiment the mounting space
53 has a rectangular shape adapted to the seize of the
printed circuit board. The height of the mounting space
53 is defined by the mounting height of the LED and the
light guiding pin 59.

[0019] Figure 7 and 8 shows another embodiment of
the invention with integrated indicator into the backing
plate. The backing plate 52 includes a mounting space
53 formed integrally in the same plastic device. The
mounting space has a connection area 65 and supports
67. A rectangular light guide tray 68 is adapted to be
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mounted in the mounting space. Two LEDs 64 are mount-
ed on a printed circuit board 57 with connection pins 66.
[0020] Figure 8 shows the embodiment as it is mount-
ed in the mounting space 53. The light guide try 68 is
screwed to the support members 67 of the mounting
space. The printed circuit board is integrated rectangular
to the mounting space bottom. Two LEDs are installed
in front of the face side of the light guide that forms two
trays.

[0021] Figure 9 and fig 10 shows another alternative
and preferred solution. The backing plate includes a
mounting space 53 that is adapted to host a wedge
formed light guide tray 68. The light guide tray 68 is
pressed into the opening of the mounting space 68 where
small noses 69 hold the light guide tray 68 in the opening.
The mounting space has lead through 70 for cables to
contact the printed circuit board. The size of the lead
through is configured to allow the two contact cables 71
to be installed. The small remaining opening must not be
closed after final installation. The small opening helps to
exchange air and humidity in the finally closed indicator.
Details of the board and the cables can be seen in figure
11.

[0022] Figure 10 shows the rear side of the backing
plate. The form of the mounting space is adapted to the
wedged shape of the light guide tray 68. The highest
position of the backside cover is the mounting place of
the printed circuit board. The total height is small for the
printed circuit board has the dimension only to host the
LEDs.

[0023] The bottom of the mounting space 53 declines
slightly to form a wedged structure. The opening for the
cables is not visible for it is on the hidden side of the
mounting space.

[0024] Fig. 12 shows a cross section of the light guide
tray 68 along its y- axis. The light guide device is wedge
shaped. Starting from the front face 60 an area for free
travelling of light is provided that declines slightly. In this
area light beams are not reflected and can travel undis-
turbed. The light in this part of the light guide tray 68 is
not parallel, for the light source, the LED has an angle of
emission of about 120 degrees and the light of the LED
64 is not focused into the light guide tray 68. The inner
declining reflective surface 74 that reflects light by total
reflection conditions has a tile structure without any
steps. Circle segments form parts 75 of the reflective
surface 74. These parts have radii r1 as marked in the
drawing. Inthis example all parts 75 have the same radius
r1 und the contact lines between the single parts have
chamfered edges. The contact lines do not contribute
really to the light defection and reflection.

[0025] In an alternative embodiment the parts 75 have
increasing or decreasing radii over the length y of the
wedged light guide tray.

[0026] The plane surface 76 lies parallel to glass sur-
face and is not protected or covered by an additional
cover. The whole indicator is covered by the mirror glass
only. In addition to the design shown in the drawing the
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plane surface 76 can be structured with a prismatic struc-
ture to increase the efficiency of light beam deflection
versus the operator’s eyes. A spacer 77 is used to mount
the light guide tray 68 in the mounting space 53.The spac-
er 77 has the function to hinder the light guide tray to filt
in the mounting space and to be a bearing point for ejec-
tors in the plastic molding tool.

[0027] Figure 13 shows a top view on a light guide tray
68 with spacers 77 arranged at the outer points of the
structure. The light guide is divided in two trays along a
middle line 80. In alternative embodiments the tray struc-
tures are used as a single light guide with one LED or
multiple light guides with several LEDs. With multiple
structures a broader surface can be illuminated. As an
example it is possible to use a first LED as alert indicator
for object detection in a blind sport and illuminate with
the first light guide tray a first symbol as an ISO symbol
for overtaking vehicles. This symbol is illuminated by us-
ing a red light LED. The parallel arranged second light
guide tray is illuminated by a second LED that reacts to
a signal of a temperature control and is illuminated by
another colored LED for example a white LED. With the
tray light guide structure several combinations of indic-
tors with several colors are created.

[0028] The tile structure has circle segments with ra-
dius r3 and radius r3 increases from surface of light cou-
pling the front face 60 to the end of the light guide tray.
In addition the middle point of the circles moves along
the arrow in drawing 13. Part by part 74 the radius r3
increases slightly and continuously. The parts 74 ends
up in and facets 78 which have an angle alpha between
the end facet E and the tangent to the end of the circle
segment T. The angle alpha is kept constant along the
whole light guide tray. The end facet 78 is attached with
a curved shoulder 79 to the single parts 74 of the struc-
ture.

[0029] Figure 7 shows a cross section through the front
face 60 of the light guide tray 68. The radii of the parts
74 as schematically inserted in dotted lines. Close to the
front face 60 the parts 74 have small radii r3 and are
strongly curved to build atray. The curvatures of the parts
74 decrease along the wedged light guide and ends up
in a radius r4 that is bigger than r3 close to the front face.
[0030] The light guide forms a tray structure that starts
at the coupling in end the front face of the light guide and
ends at the small side of the wedge. Using more than
one LED makes it necessary to use more than one light
guide tray. For the complex structure of the light guide
tray deflects light very efficient to driver’s eyes a reflector
in the indicator is not necessary.

[0031] The deflection angle from the vertical line to the
mirror glass is around 15 to 50 degrees. The angle can
be adapted by dimensioning of the curved parts74 of the
light guide by adapting radii.

[0032] A classical reflector is defined as phenomenon
of a propagating wave being thrown back from a surface.
Total internal reflection is an optical phenomenon that
occurs when a ray of light strikes a medium boundary at
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an angle larger than a particular critical angle with respect
to the normal to the surface. So the solution uses the
total reflection phenomenon.

[0033] For the indicator does not use a reflector the
dimension of the optical indicator is small. The height of
the mounting space is only limited by size of LEDs and
the related electrical connections and the printed circuit
board. The optical indicator does not have a cover plate
for the mirror glass covers the indicator. Normally the
backing plate with the integrated indicator is glued to the
mirror glass with a double die glue foil. But every other
way to connect the two parts is possible.

[0034] The light shines through symbols that are pre-
pared out of the reflective or color layer of the mirror glass
to be visible by the driver.

Legend:

[0035]

10 motor vehicle

11 screws

12 road

14 dashed line
16,18  blind spot sensors

20,22 side of the motor vehicle
24,26 side rear view mirror assemblies
28 operator

29 field of view

30 object

31 blind spot

32 portion of a door

34 window

38 base

37 lower rear wall

39 upper rear wall

40 mirror case

42 mirror housing

44 mirror opening
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symbol

circle

backing plate

mounting space

Mirror glass

mounting means for actuator
reflective surface mirror
printed circuit

cover

light guide pin

front side

shoulder

indicator

end area of cover

light source

connection area
connector

support
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nose

lead through

cable

backside of mounting space
free travelling of light
reflective surface

part

plan surface

spacer

end facet

EP 2 463 157 A1 10

10

15

20

25

30

35

40

45

50

55

79 curved leg

80 middle line

Claims

1. Rearview mirror assembly composing at least a mir-

ror base and a mirror head covering a mirror glass
(54) mounted into the mirror head and an optical alert
indicator (62) that produces light in reaction to a sen-
sor signal to inform operator (28) about hazardous
information and the light shines through the mirror
glass (54), characterized in that the mirror glass
(54) is mounted to a backing plate (52) that has a
mounting space (53) for at least one LED (64) and
atleast one light guide tray(68) with a wedged shape
and curved with a first radius (r3) to form the tray.

Rear view mirror assembly according claim 1, char-
acterized in that the backing plate (52) is connected
to the mirror glass (54), wherein at least one symbol
(50) is visible by deleting at least a part of the reflec-
tive layer (56) and/or color layer of the mirror glass.

Rear view mirror assembly according claim 1, char-
acterized in that the light guide tray (68) opens the
tray versus the end of the light guide by increasing
radius r3 to a bigger radius r4.

Rear view mirror assembly according claim 1, char-
acterized in that the middle points (M) of the radii
are arranged along a line parallel to the front face
(60) of the light guide tray (68).

Rear view mirror assembly according claim 1, char-
acterized in that the reflective surface (74) of the
light guide tray has parts (75) that form circle seg-
ments where the surfaces are curved witharadiusr1.

Rear view mirror assembly according claim 1, char-
acterized in that the end facets (78, E) and the tan-
gents (T) to the circle segments forms an angle al-
pha.

Rear view mirror assembly according claim 1, char-
acterized in that the light guide tray (68) has at least
one spacer (77) to be mounted in the mounting space
(53) of the backing plate (52).

Rear view mirror assembly according claim 1, char-
acterized in that the mounting space (53) of the
backing plate (52) is following the wedged shaped
form of the light guide tray (68).

Rear view mirror assembly according claim 1, char-
acterized in that the mounting space (53) of the
backing plate has noses (69) to fix the light guide
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tray (68).

Rear view mirror assembly according claims 1, char-
acterized in that LEDs emit light to parallel light
guide trays (68) having different colors.

Rear view mirror assembly according claim 1, char-
acterized in that different LEDs illuminate different
symbols in reaction to different sensor signals.

Rear view mirror assembly composing at least a mir-
ror base and a mirror head covering a mirror glass
mounted into the mirror head and an optical alert
indicator that produces light in reaction to a sensor
signal to inform operator about hazardous informa-
tion and the light shines through the mirror glass (54),
characterized in that the mirror glass (54) is mount-
ed to a backing plate that has a mounting space (53)
for at least one LED (64) and at least one light guide
with a cover (58) that forms a light guide pin (59).

Rear view mirrorassembly according claim 12, char-
acterized in that the light guide pin (59) is inclined
by an angle theta to direct light from LED to operator.

Rear view mirror assembly according claim 12, char-
acterized in that the cover (58) is mounted onto a
shoulder (61) of the mounting space (53).
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FIG. 11

Fig. 12
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